Fertility restoration by Ifr1 in rice with BT-type cytoplasmic male sterility is associated with a reduced level, but not processing, of atp6-orf79 co-transcribed RNA.
BT-type cytoplasmic male sterility (CMS) in rice is associated with accumulation of unprocessed dicistronic RNA containing a duplicated atp6 (B-atp6) and an unusual open reading frame, orf79, encoding a cytotoxic peptide in mitochondria. The male-sterile state of BT-type CMS is stably maintained by backcrossing the plants with line Taichung 65 (T65) that has no restorer gene and is completely suppressed by the presence of the Rf1 gene through the processing of B-atp6-orf79 RNA. A variant of the T65 line, T65(T), has a weak restoration function conferred by the Ifr1 gene, which is genetically independent of the Rf1 gene. However, not much is known about the mechanism(s). In a study to examine whether the mechanism involved in fertility restoration by Ifr1 is analogous to restoration mediated by Rf1, the transcript profile of B-atp6-orf79 in male-sterile plants was compared with that in fertility restored plants obtained by crossing male-sterile plants with T65(T). The cellular level of unprocessed B-atp6-orf79 RNA was reduced in the restored plants, but no change in processing efficiency or the quantity of B-atp6-orf79 DNA was detected. These results suggest that Ifr1 restores fertility through reducing either the transcription rate of B-atp6-orf79 or the stability of its primary transcripts, a mechanism distinct from that involved in fertility restoration of BT-type CMS by Rf1.